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Major activity center transportation management organizations (TMOs), an 
important part of the metropolitan form of today, are defined as concentrations of 
employment, residential and shopping activities that are well defined geographically.  
TMOs offer services to help reduce roadway congestion by promoting ride sharing and 
alternative means of transportation.  In the past these organizations have not been actively 
involved in real-time operations and control of traffic services, but TMOs are now 
advancing their role in transportation operations. 
 The TMA Traffic Operations Survey was developed, which focused on traffic 
operations services and transportation system management practices of TMOs.  The 
survey had the following structure: background, membership, services, and follow-up.  
The survey was emailed to 157 TMOs around the nation and 35 responses were received, 
a 22.2% response rate.  Of the participating organizations only five (17%) organizations 
provided traffic services including traffic control improvements, signal timing, and 
collection of traffic data. 
These findings determined that a minority of organizations are involved in traffic 
operations.  The multiple organizations that are involved in traffic operations provided 
data on their websites including incident alerts, live traffic views, and real-time traffic or 
shuttle information.   Very few of the organizations that used data to provide traffic 
operations services generated the data themselves.  The research results determined that 






 The purpose of this project is to research the emerging roles that major activity 
center Transportation Management Organizations (TMOs) have in regional 
transportation, with a specific focus on traffic operations services.  Major activity centers, 
an important part of the metropolitan form of today, are defined as concentrations of 
employment, residential, and shopping activities that are well defined geographically.  
TMOs offer services to help reduce roadway congestion by promoting ride sharing and 
alternative means of transportation, managing parking systems, and maintaining transit 
shelters.  One of the areas that these organizations have had limited involvement is real-
time operations and control of traffic services.  However, with advancements in 
surveillance and control technologies these organizations now have the ability to become 
involved in traffic operation-oriented strategies.  Such organizations are finding that with 
the installation of new technologies they can collect and share data with other groups and 
use the data to help reduce local traffic delay and congestion.  Thereby reducing the 
economic impact associated with high levels of congestion.  This thesis focuses on how 
TMOs have in the past and present advanced their role in transportation operations and as 
a provider of transportation services. In addition it investigates the feasibility, 
effectiveness, and transferability of these emerging services to other activity centers in 
the United States.  
 2 
1.1 Background  
1.1.1 Research Objectives 
 This study has three primary objectives.  The first is to research the characteristics 
and practices of activity center transportation management organizations to determine 
current activity center efforts with respect to regional mobility strategies, with particular 
attention given to operations-oriented efforts.  The second is to conduct a search of 
activity center organizations' websites and create a survey to send to activity center 
transportation organizations to identify the current state-of-practice with respect to 
regional mobility strategies, again with specific attention to operations-oriented actions. 
The third is to propose best services and methods that might be applied in activity centers 
and the feasibility, effectiveness and transferability of those services. 
 In addition this project is part of a larger University Transportation Center (UTC) 
project.  The UTC project seeks to survey major activity centers in the United States with 
respect to their role and activities in actual operations of the transportation system serving 
their area, and support the implementation of road operations strategies being 
implemented by the Buckhead Community Improvement District.  The project assess the 
success of similar activity center efforts elsewhere and the feasibility of implementing 
additional services in the BCID area and other organizations in the region and in the 
United States. 
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1.1.2 Research Methods 
1.1.2.1 Literature Review 
 A comprehensive literature review was conducted to define the characteristics of 
activity center transportation organizations and how they operate, with a specific 
concentration on their transportation systems and traffic operations services both in 
operation today and proposed services for the future.  Transportation services are aimed 
at reducing local congestion; however, the number and types of services offered vary 
from location to location based on multiple factors like coverage area, membership size, 
and budget.  Of specific interest are services involving traffic operations, collection and 
use of real-time operational data, mobile applications, and ITS technologies.  In addition 
to providing an overview of the characteristics and services of activity center 
transportation organizations, the literature review also focuses on the performance 
measurement of their services.  Performance measures can relate to efficiency, financial 
accountability, and value of investment/return for services.  The use of such performance 
measures was part of the  most recently passed federal transportation bill, Moving Ahead 
for Progress in the 21st Century (MAP-21) . 
1.1.2.2 Survey Development 
 The literature review provided a foundation for the development of a traffic 
operations services survey.  The survey was crafted to collect general background 
information followed by information more specific to transportation and traffic 
operations services that in particular addressed the needs and desires of local Atlanta 
activity center transportation organizations.  The survey was organized around examples 
of previous surveys conducted about TMOs as well as input from the BCID and the ARC.  
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The survey went through a process of multiple reviews and trials, with the content 
reviewed by both BCID and ARC to ensure that the survey met their needs.  The final 
survey is located in Chapter 3 - Methodology.  
1.1.3 Research Scope 
 The research utilized past surveys to review today's activity center transportation 
services.  Because traffic services have traditionally been an activity reserved for the 
owners of the infrastructure and services, that is, service providers such as the state 
department of transportation, this is an emerging role for activity center organizations.  
Most activity center organizations focus their resources on traditional transportation 
services and have yet to venture into these roles.  The lack of traffic operations services 
by these organizations may not be due to a lack of desire, but simply relate to other 
contributing factors such as budget constraints, lack of staff capability, and opposition 
from other transportation organizations. While more activity center organizations may 
become involved in traffic operations in the future, this study was confined to only those 
organizations that provided information found online about services they provide and to 
survey participants—the survey did not attempt to determine the level of likely activity in 
the future. 
1.1.4 Thesis Organization 
This thesis is organized in the following manner. Chapter 2, the literature review 
of activity center transportation organizations, presents general background information 
as well as services offered by such organizations. It also reviews past surveys that have 
been conducted on the activities of these organizations.  Chapter 3 describes the 
methodology used to review organization websites, which focused on traffic operations 
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services and performance measurement, and describes the development of the survey. 
Chapter 4 analyzes the information collected and evaluates existing practices. Chapter 5 
discusses the results of the data collection and Chapter 6 concludes the thesis and 
discusses the implications of the results, identifies limitations to the study, and presents 





This chapter provides background information about TMOs and discusses the 
roles that they have played in regional mobility efforts, with a specific interest in 
operations-oriented roles.  Transportation Management Associations (TMAs) and 
Business Improvement Districts (BIDs) are two types of TMOs formed by activity 
centers, whose major purposes are to improve the local area and support the 
transportation needs of the employees working within their service boundary. Those 
TMAs and BIDs that address roadway congestion generally do so by promoting ride 
sharing and alternative means of transportation, managing parking systems, and 
maintaining transit shelters.   Most of these services fall under a traditional 
Transportation Demand Management (TDM) system.  However, with the advancements 
in technology and Intelligent Transportation Systems (ITS), these organizations are 
becoming involved in traffic operations-oriented strategies, commonly known as 
Transportation Systems Management (TSM).   
 The literature review starts with an overview of the different transportation 
strategies provided by TMOs, identifying the differences between TDM and TSM 
strategies.  Following the transportation strategies will be background information and 
characteristic of two types of TMOs, TMAs and BIDs.   Next, the previous surveys 
conducted on BIDs and TMAs will be reviewed, and their results discussed.  The 
literature review finishes with an overview of performance measurements and examples 
of organizations involved in traffic operations, as identified in the literature. 
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2.1 Activity Center Transportation Strategies 
2.1.1 Transportation Demand Management (TDM) 
 Transportation Demand Management strategies, “manage the demand for motor 
vehicle travel, rather than the more expensive alternative of increasing the supply of 
transportation services (typically road building).” (National Center for Transit Research’s 
(NCTR) National TDM and Telework Clearinghouse, 2001)  The TDM strategies are 
meant to reduce the number of daily trips to and from employment centers that are made 
by the employees in peak hours by increasing the number of people per vehicle or 
influencing the times of day that travel is occurring.  Commuter trips are the usual target 
for TDM practices because they comprise the largest portion of traffic on the road during 
peak hours (Institute of Transportation Engineers, 1993).  Current TDM strategies 
include 
 accommodating the same number of people in fewer motor vehicles (e.g. transit, 
carpooling/vanpooling, and cycling/walking), 
 eliminating trips entirely (e.g. working at home), and 
 shifting the timing of trips from the most congested periods to less busy times 
(NCTR National TDM and Telework Clearinghouse, 2001). 
 These strategies encourage use of alternative modes of travel other than single 
occupant vehicles by creating programs that reduce the number of commuting days, 
shifting commuter travel to non-peak hours, and providing improvements to 
transportation services.  Additionally, marketing activities aim to encourage alternative 
modes through financial incentives and information dissemination (NCTR National TDM 
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and Telework Clearinghouse, 2001).  These services range beyond just transportation but 
also include land use planning and employee incentives, as shown in  Table 1. 
 Table 1 TDM services. (Killen, Luten, and Owen 22, 2010) 
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2.1.2 Transportation System Management (TSM) 
 Transportation System Management (TSM) strategies differ from TDM strategies 
in that their goal is the, “use of low cost improvements through construction, operational, 
and institutional actions, to improve operational efficiency and make the most productive 
and cost-effective use of existing transportation facilities, services and modes.” (NCTR 
National TDM and Telework Clearinghouse, 2001)  These strategies usually involve a 
low to moderate cost and can include traffic engineering improvements, traffic control 
improvements, freeway management strategies, priority treatment for high-occupancy 
vehicles, parking management, and transit service improvements (Ferguson, 1994).  TSM 
services can involve the collection and use of real-time traffic operations data.  TSM 
services have typically not been used by TMAs as much as traditional TDM strategies in 
the past, which is one of the reasons for this research. Transportation Systems 
Management strategies include 
 one-way streets, 
 reversible traffic lanes, 
 intersection widening,  
 bus turnout bays, 
 improved signing and pavement marking, 
 coordination of traffic signals, 
 continuous optimization of timing plans, 
 use of bus priority signal control systems, 
 implementation of computer-based traffic control systems, and  
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 freeway traffic management (NCTR National TDM and Telework Clearinghouse, 
2001). 
Both TDM and TSM strategies play a role in the everyday operations of business 
improvement districts and transportation management associations. 
2.2 Organization Characteristics 
2.2.1 Business Improvement Districts (BIDs) 
 The most general definition of a business improvement district is an organization 
"in which a geographically defined majority of property owners and/or merchants agree 
to provide an extra level of public service in a specific area by imposing an added tax or 
fee on all of the properties and or businesses in the area." (Mitchell, 2001)  A local 
government must legally establish the district, collect the tax assessment or fees, and then 
transfer the funds to the BID.  Thus BIDs are considered private organizations that focus 
on, "enhancing the safety, cleanliness, image, and competitiveness of city centers." 
(Levy, 2001)  Paul R. Levy was the executive director of the Center City District in 
Philadelphia when he wrote the article “Paying for the Public Life,” in which he 
discusses BIDs’ origins and evolution and discusses current trends and new initiatives.    
Levy states that the objective of BIDs is to strive to make cities livable and competitive 
with the suburbs.  Mitchell states that there are five important things to understand about 
BIDs: 
1. "BIDs are authorized by law through state legislation that permits local 
governments to create them.... The authorizing legislation from state to state is 
generally similar, yet there may be specific differences." (Mitchell 116, 2001)  
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2. "BIDs are usually established through a petition process in a business district 
comprising a specific number of blocks.... To approve a BID in most jurisdictions, 
the affected property owners or businesses must vote for it in a petition submitted 
to the local governing body." (Mitchell 117, 2001)  
3. "BIDs receive most of their funding from an added assessment on the property 
owners and/or businesses within the boundary of the business district. These self-
assessments are mandatory, except for residences, which are exempted." (Mitchell 
117, 2001)  
4. "BIDs may implement services through a nonprofit organization, government 
agency, or public-nonprofit partnership." (Mitchell 118, 2001)  
5. "BIDs are expected to focus on what will be most effective for the business 
district. A governing board, composed mostly of property or business owners in 
the area, oversees the district to maintain accountability, establish a direction for 
its activities, and select a manager to run the BID." (Mitchell 118, 2001) 
  
 BIDs provide multiple benefits to the community.  They fill gaps in municipal 
services, can focus exclusively on a specific downtown area, can adapt quickly to new 
opportunities, and can take calculated risks and attempt new approaches and strategies 
(Levy, 2001).  
2.2.2 Transportation Management Associations (TMAs) 
 Transportation Management Associations (TMAs) are similar to BIDs but instead 
have a more direct focus on transportation in an area.  They are generally created by local 
governments, chambers of commerce, or management of a major facility.  These 
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organizations are member controlled and funded by local businesses who pay 
membership dues.  The TMAs’ aim is to increase transportation options, provide 
financial savings, reduce traffic congestion, and reduce pollution emissions (Victoria 
Transport Policy Institute, 2011). Figure 1 shows the number of identified TMAs per 
state and the number of those TMAs that responded to a 2003 survey conducted by the 
Center for Urban Transportation Research.  The map identifies eight TMAs in the state of 
Georgia, six of which participated in the 2003 survey. 
 
Figure 1 Map of TMAs per state in 2003. (Hendricks, 2004) 
 A strength of Transportation Management Associations is their ability to 
implement context sensitive conditions, which can vary from organization to 
organization, allowing TMAs to operate in a wide range of locations (NICHES, 2012). 
TMAs have expanded their responsibilities to both the business community and 
economic development agencies.  Through efficient transportation they attempt to 
address economy and quality of life, as traffic congestion leads to higher economic loss 
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in time, money, and secondary effects (Loveless and Welch, 1999). Benefits TMAs can 
provide include 
 programs that are more cost effective than those typically managed by individual 
businesses, 
 flexibility that government sometimes lack, 
 greater understanding of local needs, 
 high levels of public trust, 
 reductions in overall economic losses, congestion, and pollution, and 
 increased transportation options in an area (Victoria Transport Policy Institute, 
2011). 
 Several TMAs have recently begun to make use of Intelligent Transportation 
Systems (ITS) as well as Geographic Information Systems (GIS) in their daily activities.  
These technologies can be used to help improve traffic, bus routing, and trip planning as 
well as other services.  Loveless and Welch believe that TMAs, because of their scale, 
can “make promising venues for demonstration projects testing aspects of ITS.”  For 
example, they point to, ITS strategies that can complement car share programs and 
Global Positioning Systems (GPSs) that can allow fleet managers to know the location of 
every vehicle and aid in optimal scheduling.  Surveys of these organizations give a better 
understanding of exactly what services they offer. 
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2.3 Previous BID and TMA Surveys 
2.3.1 BID Surveys 
 Two surveys have been performed to obtain information about BIDs.  The first 
survey of BIDs was performed in the summer of 1999 by Jerry Mitchell, who used the 
results in his "Business Improvement Districts and the "New" Revitalization of 
Downtown," article.  The survey was mailed to managers of 404 BIDs with 264 responses 
in 43 states, a 65% response rate.  The survey questioned BIDs about characteristics and 
services.  Some of the information he collected from the survey includes 
 the median number of full-time employees was two, and the average was eight;  
 the median budget was $200,000, with a range from $8,000 to $15 million; 
 the median city size for the population of BIDs was 104,445; city size population 
ranges between cities with as few as 1,000 persons to upwards of more than seven 
million; and 
 one fourth of the BIDs in the response sample were located in urban areas with 
more than 700,000 residents. 
Table 2, included in Mitchell’s article, shows the services provided by BIDs and the 
extent of BID involvement. 
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Table 2 BID services offered (in percentages). (Mitchell, 2001) 
 
According to Table 2, BID services included capital improvements, consumer 
marketing, economic development, maintenance, parking and transportation, policy 
advocacy, public space regulation, security, and social services.  The table shows that for 
“Parking and transportation,” services, 45 organizations were either very or somewhat 
involved and 55 were not involved at all.  Mitchell found that while BIDs do not directly 
operate their own transportation services they do promote the use of alternative modes of 
transportation.   It is not clear from this survey what, if any, involvement BIDs had in 
ITS.  In conclusion Mitchell noted that it was unknown as to how well BIDs actually 
performed and how to accurately measure performance.  This is an issue which could be 
solved with the implementation of performance measures which determine the 
effectiveness of services.  
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In 2010 the Institute of Business District Management (IBDM), Rutgers 
University’s School of Public Affairs and Administration, and member organizations of 
the International Downtown Association (IDA) conducted a study of the present 
characteristics of BIDs and published their findings in 2011 as the, “Business 
Improvements Districts: Census and National Survey.”  The study gathered information 
pertaining to: the geography of BIDs, revenue sources, budget size, governance, and tools 
for measuring performance.   
The survey was emailed to 915 BIDs, that had been identified by the research 
group, and received responses from 275, a 30.1% response rate.   Of those respondents, 
73.5% claimed to work directly for a BID as opposed to working for a city or another 
entity.  The survey showed that 
 the median budget was $342,000, with a range from $11,000 to almost $18 
million; 
 the median city size for the population of BIDs was 102,804; and 
 only ten percent of respondents said their BID used funding for long-term capital 
improvements (Becker, Grossman, and Dos Santos, 2011). 
 The survey questioned BIDs on their activities and the following results, seen in 
Table 3 shows the types of transportation services provided by BIDs.  The table shows 
that only seven BIDs operated a downtown shuttle or ran a rideshare program with their 
own staff, and overall most BIDs did not provide any type of transportation services. 
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Table 3 Transportation service provided by BIDs. (Becker, Grossman, and Dos Santos, 2011) 
 
Unlike the 1999 survey, the 2010 survey did question BIDs about their 
performance reporting and measurements, shown in Table 4.  The majority of BIDs 
obtained their data through various types of surveys, and some of the respondents 
obtained data from different levels of government or private organizations. 
Table 4 How BIDs obtained performance measurements. (Becker, Grossman, and Dos Santos, 2011) 
 
 However while these BIDs were collecting information for performance 
measurements it did not indicate what information was being measured.  Table 5 shows 
the types of performance information that was regularly reported. 
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Table 5 Performance information reported by BIDs. (Becker, Grossman, and Dos Santos, 2011) 
 
 None of the primary answers above are directly related to transportation, but some 
of the answers provided under "Other" included air quality, on-line GPS tracking of 
vehicle performance, ridership on transit, and vehicle miles reduced (Becker, Grossman, 
and Dos Santos, 2011).  The survey provided recent organizational information and 
showed that transportation is still not a major service provided by BIDs.   
2.3.2 TMA Surveys 
 Since 1989 nine national studies have been conducted to obtain information about 
TMAs, as follows: 
 
1. "1989: The Association for Commuter Transportation (ACT) compiled its first 
comprehensive national TMA directory in 1989. Ferguson used these data to 
show that TMA characteristics varied significantly, depending on who initiated 
the TMA;  
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2. "1990: The Urban Land Institute (ULI) evaluated transportation management 
through partnerships, with a particular focus on TMAs, between 1986 and 1990. 
Their report focused especially on the evaluation of TMA results, measured in 
terms of observed changes in travel behavior;  
3. "1991: The Georgia Institute of Technology conducted a national TMA survey 
under a grant from the Urban Mass Transportation Administration in 1991. 
Ferguson used these data to show how private sector participation affected and 
was affected by key TMA characteristics; 
4. "1993: Commuter Transportation Services, Inc. (CTS) conducted a national TMA 
survey in 1993 under the auspices of ACT, focusing on policies and procedures, 
especially management and personnel issues.  Ferguson and Davidson compared 
these national TMA survey results with those from several previous studies; 
5. "1995: ACT compiled a new national TMA directory in 1995. This directory was 
a revised and improved version of ACT; 
6. "1998: UrbanTrans Consultants, Inc. conducted a national TMA survey under the 
auspices of ACT in 1998. This survey was a revised version of the one CTS 
conducted in 1993;  
7. "2002: ETF Associates conducted a national TMA internet search in 2002. The 
purpose of this study was to identify the survival characteristics of all previously 
identified TMAs; 
8. "2003: The Center for Urban Transportation Research (CUTR) at the University 
of South Florida conducted a national TMA survey under the auspices of ACT in 
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2003. This survey was a revised and expanded version of the ones previously 
conducted in 1993 and 1998"  (Ferguson 2-3, 2007). 
9. 2009: UrbanTrans Consultants, Inc. conducted a national TMA survey 2009. This 
survey was a revised and expanded version of the ones previously conducted in 
1993, 1998, and 2003.  
 
 Of these, the 2003 and 2009 TMA surveys were the most useful. The “2003 
Transportation Management Association (TMA) Survey” received responses from 97 of 
the 146 surveys sent to known American TMAs, a 66.4% response rate.  The 70 question 
survey contained questions about membership, services, personnel, policies, financial 
characteristics and organizational characteristics of the TMAs to get a general model for 
TMA development and operations.  Results of the survey showed 
 the median potential customer base was 100,000 people, with a range from 500 to 
8 million; and 
 the geographical scope of TMAs was distributed as follows: 21% corridor, 19% 
regional, 15% central business district, 14% specialized activity center, 11% 
suburban, 6% citywide, and 14% other. 
The responses for services provided by TMAs for this survey are provided in Table 6. 
The survey concluded that TMAs,  
“Provide services that link information to appropriate markets, such as Advanced 
Traveler Information Services (ATIS). The 2003 TMA Survey yielded no 
responses for Question 16 regarding services offered, which relate to linking 
information. This does not necessarily mean that no TMAs do this. This role may 
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be accomplished as part of other services, such as “Promotional 
materials/newsletters” (offered by 88 percent of all TMAs); however, it might be 
useful to explicitly ask TMAs in the future if they conduct activities that aim to link 
information to appropriate markets, including ATIS.” (Hendricks, 2004) 
Based on the results of services offered by TMAs in the 2003 survey it was 
concluded that at the time none were providing ATIS, services that relate to linking 
information.  It recommended that it would be useful to survey TMAs in the future about 
their activities to link information to the appropriate audiences, one of the main 
motivations for the survey in this research.   
 The 2009 survey was an updated version of the 2003 survey and went into depth 
about the organization's characteristics.  It contained questions about background 
information, staffing, financial, memberships, services, and measurement & evaluation.  
The survey determined that 
 the mean budget for TMAs was between $250,000 to $500,000, 
 the median potential customer base was over 104,000 people, 
 the top five services offered were: promotional materials, employer travel 
surveys, promotional event, trip reduction plan, and rideshare matching, and 
 approximately 20% of TMA offered web on mobile services, online journey 
planning, and real-time phone alerts. 
  The survey results were compared to the previous three from 1993, 1998, and 
2003.  The service results showed a trend of what services were on the rise and which 
services were on the decline.  The trends in services are in Table 6. 
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Table 6 Comparison of services provided to TMA members. (Killen, Luten, and Owen, 2010) 
 
The survey results show which services have dropped, picked up, and leveled off 
across the years.  The number of TMAs that provide services such as promotional events, 
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marketing materials, rideshare matching, and employer travel coordinator training which 
have been offered since the 1993 survey have leveled off recently.  While direct 
incentives and subsidizing have decreased, this may be a result of the condition of the 
economy.  There have been increases in parking management and land use densities (in 
some locations), allowing organizations to optimize space with increasing population.  
There are still very few ITS and traffic operations services being offered; however, there 
are now “Real-time travel alerts” and “Web-based mapping or journey planner” services 
that TMAs are starting to provide.  Trends in TMA characteristics obtained from the 
previous surveys are shown in the figures below. The total number of TMAs in existence 
during a particular year are shown in Figure 2 below, and separated by geographical 
location.   
 
Figure 2 Total number of TMAs per region from 1990 to 2002 (Ferguson, 2007). 
  
 The change in median TMA budget is shown in Figure 3, with all values being 
equivalent to 2003 dollars.  The figure shows an increase in TMAs' budgets in 2003 as 
compared to previous years.  The breakdown of revenues versus expenses for TMA 
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budget categories is shown in Figure 4 where the revenues are generally greater than the 
expenses of TMAs.   
 
Figure 3 Median TMA budget per year (Ferguson, 2007). 
 
Figure 4 TMA revenues versus expenses  (Ferguson, 2007). 
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2.4 Performance Measurements  
The latest transportation law, Moving Ahead for Progress in the 21
st
 Century 
(MAP-21), emphasizes the use of performance measurements and performance based 
funding.  This has been done to help guide decision making and improve the 
accountability of agencies.  Similarly, transportation organizations are beginning to make 
use of performance measurements for their provided services. Limited funding has 
elevated the use of performance measurements, which can show efficiency, financial 
accountability, and value of investment/return for services (Mongioi, Thompson, and 
Suter, 2012).  These program metrics could help increase the credibility of organizations 
and would provide documentation of service results.  Shown in Table 7 are different 
categories of performance measurements, their purpose, and examples.  These 
performance measurements could be used by TMAs or BIDs to evaluate their services for 
cost-effectiveness.    
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Table 7 Performance measures for TDM programs (Mongioi, Thompson, and Suter, 2012) 
 
2.5 TMOs Offering Traffic Operations Services 
 Some TMAs have started projects to influence traffic operations within their 
region.  The Transportation Management Association of Chester County, PA (TMACC) 
has been studying Transit Signal Priority (TSP) as a way to enhance a bus route along a 
corridor in Chester County, PA.  A TSP system can improve transit performance by 
reducing transit travel time and increasing bus on-time performance (Cassel, Cotter, and 
Herron, 2008).  There is a project in the Morgantown, WV central business district that 
seeks to improve the overall flow of traffic in the downtown area to alleviate congestion 
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from inconsistent traffic patterns that occur from day-to-day and month-to-month. A 
major benefit of this system is the ability to remotely adjust signal operations and 
continuously monitor operations and signal status. To date the project is unfinished but 
expected results include reduced delay, shorter vehicle queues, and improved air quality 
(RTI, 2012).  
2.6 Summary 
The research objectives from the literature review were to examine current 
transportation practices within existing organizations.  To date there are little to no 
literature sources that provide information on TMAs’ or BIDs’ role in traffic operations 
services strategies.  Most of the data collected was from several past surveys, mostly the 
2010 BID survey and the 2009 TMA survey, which summarize characteristics and 
services offered by organizations with no mention of traffic operational services.  Most of 
the related information pertaining to traffic operations services will require a new 
transportation-focused survey.  As a result of the literature review, the information 
gathered was used to construct a new survey, which gathered information on 
organizations' mobility strategies, TSM practices (i.e., traffic operations projects), and 
performance measurements from TMAs and BIDs nationally.  The survey will also 
investigate the feasibility, effectiveness, and transferability of the services and 





 This chapter discusses the search of activity center organizations' websites and the 
formation and layout of the survey sent to organizations to identify the current state-of-
practice with respect to regional mobility strategies. 
3.1 Evaluation of Existing Organizations 
The literature review laid the foundation for this project by concentrating on the 
characteristics of TMOs, the current services they offer, and on how they measured the 
effectiveness of their services.  The majority of the information was obtained by using the 
TRID database.  TRID, a database that combines the Transportation Research 
Information Services (TRIS) Database and the Organization for Economic Cooperation 
and Development’s Joint Transport Research Centre’s International Transport Research 
Documentation (ITRD) Database, provides access to worldwide transportation research.   
 The search of organizations' websites provided information on the most current 
TMO traffic operations projects and services.  The TMO names and website address were 
obtained through national directories and information provided by other professionals.  
The National Directory of Transportation Management Associations, created by 
Association for Commuter Transportation (ACT) and updated in August 2012, was the 
largest source of TMO website addresses.  Carol Becker, lead author of the Business 
Improvements Districts: Census and National Survey, helped identify additional 
organizations.  Each websites' project list, services, and annual report were searched for 
any projects or services related to traffic operations or TSM practices.  Additionally the 
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research team joined the National Center for Transit Research's National TDM and 
Telework Clearinghouse’s Transportation Demand Management (TDM) Listserv, which 
includes over 2,100 TDM professionals.  The listserv archive was searched for previous 
postings containing information about any TMOs involved in traffic operations, and the 
team posted on the listserv seeking specific examples of current or previous projects or 
reports that had been done by organizations that involved traffic operations services. 
3.2 Survey Development  
3.2.1 Initial Framework 
 After the literature review and website search, a new survey was developed that 
focused on traffic operations services and TSM practices of TMOs.  Previous surveys 
were used as a template for organizing and structuring the survey.  Of the previous 
surveys, the "2009 Transportation Management Association Survey," the most recent 
TMA survey, was chosen as the primary template for the development of the new survey, 
as it was considered to be the most relevant to the objective of this research study.  The 
survey helped formulate multiple questions as well as helped organize the structure of the 
survey.   
 The research team then developed a list of potential survey questions.  The 
questions targeted general information and services offered.  Most of the questions were 
set up in a single question format where the participant could select only one answer from 
a list of choices, generally yes or no questions.  The questions were dynamic involving 
additional conditional questions that would obtain more detailed information based on the 
participant's previous answer. 
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 In addition to obtaining information of traffic operations services the survey was 
intended to collect information on TMOs' performance measurements.  Performance 
measurements are important because with today's limited funding, performance 
measurements which show efficiency, financial accountability, and value of 
investment/return for services become important input into developing the most cost 
effective programs.  Successful performance measurements already in practice could be 
used as a template for other TMOs to evaluate their services and budget allocation.   
 Finally the duration of the survey was designed to be less than than ten to fifteen 
minutes to encourage a higher chance of participation.  Efforts were also made to be sure 
the questions and their wording were clear so that there would be limited questions or 
confusion by participants. 
3.2.2 Modification for ARC and BCID 
The final survey had to meet the needs of BCID and ARC, as part of the larger 
UTC project.  During the question development process the specific requests of ARC and 
BCID were taken into consideration and specific questions were developed to satisfy 
their needs.  Some of their survey interests included 
• facilitating live traffic view at intersections to TMO members, 
• reducing a  TMOs' dependence on intersection and driveway intersection officers, 
• developing a transit connection app using route schedules and video, 
• generating incident response alerts,  
• allowing active traffic signal control, and 
• predicting traffic congestion based on progression of traffic build up. 
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 Over the course of the survey development the draft questions were sent to BCID 
and/or ARC for their review and additional input.  Several draft surveys were sent for 
review. 
3.3 Final Survey 
The questions went through multiple drafts, editing the wording of the questions 
to make sure they would be clear to participants and that the research team received the 
appropriate answers.  Additional questions were then added requesting permission to 
conduct a follow-up survey with the organization if desired by the research team.   The 
follow-up section allows participants to name specific studies or reports that they have 
previously completed involving traffic operations.  The survey has 30 base questions, 
with a possibility of 24 conditional questions based on a participant’s responses.  The 
survey has the following order: background, membership, services, and follow-up.    
The background section of the survey collects general information about 
organizations such as their name, classification, and website address.  The membership 
section collects information on membership size, if the organization charges a 
membership fee, and how many individuals are served by the organization.  The services 
section of the survey is the largest section and collects information about budgets, 
services provided by the organization, and performance measurements.  The follow-up 
section allows for survey participants to consent to participate in a potential follow-up 
interview by providing additional contact information.  
The web-based survey was initially created through the Georgia Tech Online 
Survey System.  The questions and answer formats were programmed into the system and 
then the survey layout was created. The survey was completed and tested multiple times 
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to ensure that it followed the correct order for conditional questions and that there were 
no additional issues with the survey.  An identical survey was also created using 
SurveyMonkey for potential participants more comfortable with that platform.  The 
survey was sent to multiple testers for time trials to check the duration of the survey.  All 
recorded time trials were less than ten minutes.  The survey was sent out to the 
organization contact emails obtained during the literature review and website search, 
shown in Appendix A.  Multiple follow-up emails were sent to encourage potential 
participants to complete the survey.  After all the follow-up emails were sent the phone 
numbers obtained, also shown in Appendix A, were used to contact organizations to 
encourage them to complete the survey.  The final survey reflects all of the modifications 
stated in the chapter and is shown on the following pages. 
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TMA Traffic Operations Services Survey 
Background 
1. Organization name: 
2. Mailing Address: 
3. Website address: 
4. Organization Classification:  
 Transportation Management Association  
 Business Improvement District  
 Developer / property manager / business park manager 
 University 
 Other___________ 
5. What year was the TMA formed? 
Membership 
6. How many members are in your organization?  
7. Is your organization fee based? Yes No 
8. What is the geographic scope of your service area?   
 Regional  
 City  
 Corridor  
 Central business district / City center / Downtown  
 Suburban  
 Specialized Activity Center (university, hospital, airport, etc) 
 Other_______________ 
9. What is the estimated number of individuals served by your TMA (please round 








10. What is your average annual budget? 
 Under  50,000 
 50,000 ‐ 99,999 
 100,000 ‐ 249,999 
 250,000 ‐ 499,999 
 500,000 ‐ 749,000 
 750,000 – 999,000 
 1,000,000 – 1,499,999 
 1,500,000 – 1,999,999 
 2,000,000 – 4,999,999 
 5,000,000 or more 
 
11. What percentage of your budget was spent on transportation operations? 
12. Which of the following services do you offer?  
 Rideshare matching 
  Telecommuting program  
 Subsidized transit passes  
 Direct rideshare incentives  
  Shuttle/Local transit  
 Guaranteed ride home  
 Vanpool services  
 Trip reduction plan 
preparation  
 Parking services provision  
 Parking pricing or 
management  
 Transit pass sales  
 Carshare program 
 Coordinated travel plan  
 Bicycle program 
 N/A 
13. Does your organization hire consultants or vendors? Yes No 
If yes…. 
 Which of the following services do you contract out?  
 Rideshare matching 
  Telecommuting program  
 Subsidized transit passes  
 Direct rideshare incentives  
  Shuttle/Local transit  
 Guaranteed ride home  
 Vanpool services  
 Trip reduction plan 
preparation  
 Parking services provision  
 Parking pricing or 
management  
 Transit pass sales  
 Carshare program 
 Coordinated travel plan  





14. Is your organization involved in traffic operations?  Yes No 
If yes…. 
 What tasks do you perform?  
 Traffic control 
improvements  
 Signal timing  
 Signal coordination 
planning  
 Optimization of 
timing plans  
 HOV priority 
treatment   
 Bus priority signal  
 Traffic counts  
 Traffic speeds  
 Travel time  
 Simulation  
 Other____________ 
 N/A 
15. Do you track performance measurements for transportation systems?  Yes No 
If yes…. 
 What services do you have measurements for?  
 Rideshare matching  
 Telecommuting 
program  
 Subsidized transit 
passes  
 Direct rideshare 
incentives   
 Shuttle/Local transit 
 Guaranteed ride home 
 Vanpool services 
 Trip reduction plan 
preparation 
 Parking services 
provision 
 Parking pricing or 
management 
 Carshare program 
 Bicycle program 
 Traffic control 
improvements 
 Signal timing 
 Signal coordination 
planning 
 Optimization of 
timing plans 
 HOV priority 
treatment 
 Bus priority signal 
 Data collection 
 Mobile application 
 Traffic officers 
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 N/A  Other 
 How do you measure these services? 
 What do you do with these performance measures?  
If no…. 
  Is your organization considering implementation of performance 
measurements? 
16. Which service offered receives the most funding? 
17. Does your organization have access to live traffic views / traffic cameras? Yes No 
If yes…. 
 Who owns/maintains the cameras?   
 DOT  
 MPO 
 Local Agency 
 Your Organization 
 Other 
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 Is there a location for customers to view video/pictures?  Yes No 
18. Does your organization deliver real time incident reports?  Yes No 
If yes…. 
 How are reports distributed?  
 Email 
 Text 
 Social Media 
 Other 
 Is there a website where one can subscribe for updates? Yes No 
19. Do you have a mobile application sharing the area’s transportation information?  
Yes No 
If yes…. 
 What is the application titled? 
 What information is provided?  
 Travel times 
 Schedules 
 Real time location 
 Expected arrival time 
20. Do you make use of traffic officers to conduct traffic during peak hours?  Yes No 
If yes…. 
 How many officers are staffed each day? 
 What is the annual budget the officers, estimate to the nearest $1,000? 
 Who pays for the officers?  
 Police Department 
 Individual businesses 
 Local agency 
 Your organization 
 Other 
21. Do you make use of ITS technologies to improve traffic?  Yes No 
If yes…. 
 Which ITS technologies are you using? 
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22. Does your organization use GIS to coordinate transportation?  Yes No 
 
23. Have you implemented projects pertaining to real-time traffic operations?  Yes 
No 
If yes…. 
 What is the title(s) or location of the project? 





24. Have the implementation of ITS, GIS, Traffic operations shown an improvement 
in: 
 Reduction of traffic officers 
 Reduction in traffic congestion 
 Reduction in travel time 
 Increased travel speeds 
 Increased carpooling/vanpooling 
 Congestion 






25. Have you or are you considering implementing projects involving real-time 
information?  Yes No  
If yes…. 




 No perceived benefits 
 Public disapproval 
 Other 
 N/A 
 What is the title(s) or location of the project? 
26. Does your organization cooperate or share data/information with any local, state, 
or federal agencies? Yes No 
If yes…. 
 Names of cooperating parties: 
27. Does your organization track service evaluation?  Yes No 
If yes…. 
 How do you perform evaluation?  
 Email 
 Online survey 
 Personal survey 
 Mailer 
 Other 







28. If you have any studies (i.e. cost benefit, impact assessment, number results, etc.) 
please provide the name(s) so that they may be located and read for additional 
information: 
29. Are you interested in receiving a copy of the final report? Yes No 
30. Is it okay to contact your organization for a follow-up interview based on your 
survey results? Yes No 
If yes…. 






 This findings section discusses the findings of the research including the website 
reviews and listserv and survey responses. 
4.1 Evaluation of Existing Organizations 
4.1.1 Listserv Response  
 The research team posted to the National Center for Transit Research's National 
TDM and Telework Clearinghouse’s Transportation Demand Management Listserv 
asking TDM professionals for specific examples of current or previous traffic operation 
projects conducted by TMOs.  The posting read as follows:   
“The University Transportation Center at Georgia Tech is researching the roles of 
activity center transportation organizations (TMAs, BIDs, etc) in regional mobility, 
with a specific focus on traffic operations services, such as signal control.  We are 
looking for specific examples of current or previous projects or reports that have 
been done by organizations involving traffic operations services. If any of you or 
your agencies has been involved in such projects we would appreciate any 
information you might have involving these projects.   Additionally we are 
searching for a national directory of BIDs and would appreciate any information on 
where one may be found.” 
 The posting resulted in one relative response from Lou Fineburg, Program 
Director of Bike Pittsburgh. Fineburg mentioned that Carnegie Mellon's Traffic21 
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program had been working on signal timing among other projects in Southwestern 
Pennsylvania, and he provided a link to the Traffic21 webpage. Upon further 
investigation it was determined that Traffic21 was not a TMO but was a program created 
by Carnegie Mellon to,  
"stimulate a broad community partnership to identify, refine, and deploy 
“intelligent transportation system” technology advancements to the Pittsburgh 
region’s transportation system. [Their] goal is to leverage projects that will brand 
the region as an internationally-recognized place for “smart transportation” thus 
attracting further investment in both research and commercialization."  (Traffic21, 
2013) 
 The program helps the region receive state and federal funds that are used to 
deploy smart transportation systems, and their projects are good examples of what TMOs 
could do to solve similar problems in their areas.  The Traffic21 projects are discussed in 
detail in Chapter 5. 
4.1.2 Website Reviews 
 Each websites' project list, services, and annual report were searched for anything 
related to traffic operations services or TSM practices.  Contact information for each 
organization was collected while searching the website. Email addresses and phone 
numbers were recorded so that organizations could be sent the new survey.  The table in 
Appendix A shows the organization names and websites that were reviewed, as well as 
the contact information, and if they had any relative projects or services.   There were 165 
organizations searched, with 13 of them either performing TSM services or having the 
services provided by an outside source.  These are discussed in Chapter 5.  
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4.2 Survey Responses 
 The “TMA Traffic Operations Survey” received 35 responses from 157 
organizations around the nation, a 22.2% response rate.  Of those 35 responses seven 
were incomplete with participants only completing a portion of the survey.   
4.2.1 Background and Membership 
 The participants included 25 TMAs, four BIDs, one university, and five 
participants of other classifications.  The median organization age is 19 years and 22 
(71%) of the organization are fee based.  Table 8 below shows the geographic area served 
by organizations.     
Table 8 Geographic scope of organization's service area. 






Regional 19.2% 5 
City 11.5% 3 
Corridor 19.2% 5 
Central business district / City center / 
Downtown 
26.9% 7 
Suburban 19.2% 5 
Specialized Activity Center (university, hospital, 
airport, etc) 
3.8% 1 
Other (please specify) 10 
answered question 26 
 
4.2.2 Services  
 Table 9 shows the average annual budget for the organizations which range from 
under $50,000 per year to over $5,000,000 per year.  The median budget range is 
$100,000 to $249,000 per year.  Thirteen of the organizations allocated zero percent of 
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their budget for transportation while eleven organizations allocated anywhere from 5% to 
100% of their budget for transportation.  
 
Table 9 Average annual budget for organizations. 






Under 50,000 3.6% 1 
50,000 ‐ 99,999 7.1% 2 
100,000 ‐ 249,999 39.3% 11 
250,000 ‐ 499,999 10.7% 3 
500,000 ‐ 749,000 10.7% 3 
750,000 – 999,000 0.0% 0 
1,000,000 – 1,499,999 10.7% 3 
1,500,000 – 1,999,999 0.0% 0 
2,000,000 – 4,999,999 14.3% 4 
5,000,000 or more 3.6% 1 
answered question 28 
 
 The participating organizations offered multiple traditional TDM services.  The 
services offered by a majority of organizations include rideshare matching, guaranteed 
ride home, and trip reduction plan preparation.   Telecommuting programs, shuttle transit, 
vanpool services, carshare programs, and coordinated travel planning are other popular 
services offered.  Table 10 shows additional services offered by organizations.  Twenty-
three (74%) organizations hired consultants or vendors to run some of the services.  
Consultants and vendors were primarily hired for rideshare matching, shuttle transit, 
guaranteed ride home, and vanpool services.   
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Table 10 TDM services offered by organizations. 






Rideshare matching 70.0% 21 
Telecommuting program, 40.0% 12 
Subsidized transit passes, 26.7% 8 
Direct rideshare incentives, 30.0% 9 
Shuttle/Local transit, 36.7% 11 
Guaranteed ride home, 63.3% 19 
Vanpool services 43.3% 13 
Trip reduction plan preparation 60.0% 18 
Parking services provision 10.0% 3 
Parking pricing or management 10.0% 3 
Transit pass sales, 20.0% 6 
Carshare program 16.7% 5 
Coordinated travel plan 33.3% 10 
Bicycle program 40.0% 12 
N/A 20.0% 6 
answered question 30 
 
 Five organizations are involved in traffic operations, and offer the traffic services 
shown in Table 11.  Organizations were involved in signal operations and collection of 
data in their area.  Other services were highway and pedestrian safety improvements. 
Table 11 Traffic services offered by organizations. 






Traffic control improvements 50.0% 2 
Signal timing, 50.0% 2 
Signal coordination planning, 75.0% 3 
Optimization of timing plans, 50.0% 2 
HOV priority treatment, 0.0% 0 
Bus priority signal, 25.0% 1 
Traffic counts, 75.0% 3 
Traffic speeds, 0.0% 0 
Travel time, 25.0% 1 
Simulation, 25.0% 1 
N/A 0.0% 0 
Other (please specify) 50.0% 2 
answered question 4 
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 Sixteen (53%) organizations tracked performance measurements for 
transportation services, and an additional twelve organizations are considering 
implementing performance measurements.  The services measured are shown in Table 
12, and most organizations had measurements for rideshare matching, telecommuting 
programs, guaranteed ride home, shuttle transit and vanpool services.  
Table 12 Services with performance measurements. 






Rideshare matching, 64.3% 9 
Telecommuting program, 50.0% 7 
Subsidized transit passes, 35.7% 5 
Direct rideshare incentives, 21.4% 3 
Shuttle/Local transit 42.9% 6 
Guaranteed ride home 50.0% 7 
Vanpool services 50.0% 7 
Trip reduction plan preparation 35.7% 5 
Parking services provision 0.0% 0 
Parking pricing or management 0.0% 0 
Carshare program 7.1% 1 
Bicycle program 28.6% 4 
Traffic control improvements 0.0% 0 
Signal timing 7.1% 1 
Signal coordination planning 0.0% 0 
Optimization of timing plans 7.1% 1 
HOV priority treatment 0.0% 0 
Bus priority signal 0.0% 0 
Data collection 14.3% 2 
Mobile application 0.0% 0 
Traffic officers 0.0% 0 
N/A 0.0% 0 
Other (please specify) 3 
answered question 14 
 
The performance measurements for services included 
 on-time performance,  
 ridership data, 
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 service users,  
 number of registrants,  
 vehicle Miles Traveled,  
 car free days, 
 cost per ride,  
 cost per mile, 
 surveys of companies to determine mode-splits, and 
 number of signal timing plans developed. 
These measurements were then used by organizations to evaluate and alter their services.  
Organizations used measurements to  
 evaluate and assess performance of vendor, 
 create annual reports for members, 
 determine the success of a program,   
 determine vehicle miles reduced per program, 
 complete annual applications for funding for services, 
 report to funders,  
 refine program services,  
 provide data to local service providers,  
 estimate fuel savings and environmental benefits, 
 determine what new services might be attractive, and 
 evaluate capacity issues.   
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 Fourteen (50%) of the participating organizations have access to traffic cameras 
or live traffic views, ten of which had an online location where users could view the 
video or pictures from the cameras.  Only two of those organizations owned and 
maintained their own cameras while others depended on the DOT or another local 
agency.  Five (17%) of the organizations deliver real-time incident reports through email, 
text messaging, social media, and other means of delivery, and four of the organizations 
provide a website where users can subscribe to receive reports.  Only one organization 
has a mobile application sharing traffic incidents, real-time transit options, and trip 
planning services for their area.  Additionally only one organization makes use of traffic 
officers to conduct traffic.  The officers are paid by the police department and used for 
traffic control during construction closures and not on a daily basis.  Four (14%) 
organizations use ITS technologies to improve traffic, technologies including  
 video vehicle detection, 
 Variable Message Signs,  
 EZpass readers, 
 traffic signal control,  
 cameras, and  
 bus and fleet vehicle tracking.  
 
 Five (17%) organizations have implemented projects pertaining to real-time 
traffic operations, and thirteen either have in the past or are considering implementing 
similar projects.    The implemented projects relate to real-time shuttle info, traffic 
incidents, and speed collection.  Cost has been the biggest deterrent of the organizations 
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that have considered implementing similar projects. Table 13 shows the improvements 
seen by organizations as a result of implementing ITS, GIS, or traffic related services. 
Table 13 Area improvements from organization's services. 







Reduction of traffic officers 0.0% 0 
Reduction in traffic congestion 14.3% 3 
Reduction in travel time 9.5% 2 
Increased travel speeds 4.8% 1 
Increased carpooling/vanpooling 4.8% 1 
Congestion 9.5% 2 
Air Quality 9.5% 2 
N/A 71.4% 15 
answered question 21 
  
 Twenty-four (85%) organizations cooperate or share data with local, state, or 
federal agencies.  Eight organizations track service evaluations through email, online 
surveys, and personal surveys.  These evaluations are primarily conducted yearly, but 






 This section of the thesis discusses in farther depth the importance of the material 
in the Findings chapter. 
5.1 Organization Website Review and Survey Results 
The search of organizations’ websites found thirteen out of 165 identified TMOs 
providing traffic operations, TSM services, or having the services provided by an outside 
source.  Nine of those thirteen organizations provided these services themselves while the 
remaining four linked users to an outside source for information.  The organizations and 
the services offered are as follows: 
128 Business Council, Waltham, MA: The organization has real-time GPS shuttle 
tracking on their website.  The shuttle map can be selected by route choice.  Upon 
selecting a route the shuttle stops are displayed on a map, which when individually 
selected displays the arrival time of the next shuttle. The organizations owns their own 
cameras and their webpage displays live views of local Route 128.  The organization 
sends traffic alerts via email, and their Twitter webpage displays traffic alerts, shuttle 
delays, and other important transportation related alerts.  The organization uses 
performance measurements for ridership on their shuttles and uses the measurements to 
evaluate capacity issues.  The organization has considered the implementation of 
additional real-time information services but have not followed through due to cost and 
time limitations. 
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50 Corridor Transportation Management Association, Sacramento, CA: The 
association's homepage has a dropdown tool bar labeled "Real-Time Traffic," that when 
clicked provides a Google Map showing traffic in the area on and views from multiple 
DOT traffic cameras in a side-by-side view. 
A Better City TMA, Boston, MA: The TMA has access to live video through 
DOT and local agency operated cameras and shares the video with their users.  The TMA 
also collects performance measurements including vehicle miles traveled and  number of 
registrants that are used as internal metrics. 
Airport Corridor Transportation Association, Pittsburgh, PA:  The TMA is 
involved in signal coordination planning along the corridor, collects real-time shuttle 
info, and tracks performance measurements for the local shuttle.  The TMA has access to 
live video through DOT operated cameras and shares the video with their users.   
Bucks County Transportation Management Association, Trevose, PA: The TMA 
is involved in traffic control improvements, traffic counts, and travel time collection.  The 
TMA has access to live video through DOT operated cameras, shares the video with their 
users, and delivers real-time incident reports through email and text messaging, and 
social media.  The TMA also uses Variable Message Signs and EZpass readers. 
Charles River Transportation Management Association, Cambridge, MA: The 
TMA provides real-time incident reports using social media.   
Commuter Services (formerly 494 Commuter Services), Edina, MN:  The TMO 
collects performance measurements to determine the success, return-on-investment, 
vehicle miles reduced from their services.  The measurements include how often users 
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carpool, number of transit passes sold, usage of each pass, number of riders at a specific 
bus stop, vanpools in operation, and how often a rider uses the vanpool service. 
Delaware County Transportation Management Association, Media, PA: The TMA 
administered a TSP feasibility study for SEPTA riders along PA Route 3 in West Chester 
County.  The segment of roadway was about four and a half miles long with 22 traffic 
signals.  It cost the multiple townships involved a total of over $480,000 and about 
$2,000 per vehicle to equip the required emitter.  The township costs included signal 
controller assembly, controller modifications, preemption system, preemption system 
modifications, system integration, and testing.  The final report found that implementing 
the TSP improved travel time along the corridor as well as bus arrival and departure 
reliability (Jacobs, 2011). 
Downtown Fort Lauderdale Transportation Management Association, Fort 
Lauderdale, FL: The TMA has a mobile application, Sun Trolley, which provides a list of 
all of the downtown trolley routes.  When a route is selected a map shows the route, the 
current location, and direction that the trolley is travelling.  However the viewing screen 
does not refresh automatically to show the trolleys' location, instead the user must hit a 
refresh button to find the updated location of the trolley. 
Duwamish Transportation Management Association, Seattle, WA: The TMA has 
a "Traffic Alert" link on their home webpage.  When clicking on the link users are taken 
to the Google Maps page of the downtown Seattle area, where Google Traffic shows the 
congestion and a specific "Seattle Traffic Alerts" setting shows the location and 
description of local road work construction. 
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Greater Mercer Transportation Management Association, Princeton, NJ: The 
TMA provides traffic alerts and traffic congestion via Google Maps on their webpage.  
The TMA also provides a list of daily traffic alerts that gives details on the alert’s 
location, time, and if it has been cleared or not. The map and alert list are shown in 
Figure 5. 
 
Figure 5 Greater Mercer TMA's traffic congestion map and traffic alerts (Greater Mercer TMA, 
2013). 
 
Greater Redmond Transportation Management Organization, Redmond, WA:  
The TMA has access to live video through DOT operated cameras and shares the video 
with their users. 
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HART Commuter Information Services, Flemington, NJ:  The TMA provides 
traffic alerts via email.  The alerts are sent during weekday peak commuting hours.  The 
alerts include accidents, emergency personnel activity, disabled vehicles, congestion 
delays, and construction and weather delays.  
Hudson Transportation Management Association, Jersey City, NJ: The TMA 
sends out real-time alerts via email that pertain to traffic, construction, and ozone alerts.  
The alerts may also be viewed on the webpage. 
I-70 Coalition, Frisco, CO:  The TMO has access to live video through DOT 
operated cameras and shares the video with their users.  The organization at one time 
provided real-time road and traffic information but they no longer do.  The organizations 
stated implementation of their services showed a reduction in traffic congestion. 
Junction Transportation Management Association, Andover, MA: The TMO used 
performance measures to determine their carbon footprint by recoding the reductions in 
vehicle miles travelled, vehicle trips, and gases released into the environment.  The 
reductions for the TMO during 2012 are shown in Table 14 below. 
Table 14 Junction TMO reductions from 2012 (Junction TMO, 2013). 
 
Keep Middlesex Moving Inc., New Brunswick, NJ: They provide real-time traffic 
alerts via email or text messaging to phones.  They also provide an interactive Google 
Map of local area congestion.   
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Little Italy Association, San Diego, CA:  The business district has a mobile 
application, San Diego's Little Italy, for parking in the district that includes parking lot 
locations, hours of operation, rates, directions using Google Maps and the mobile device's 
GPS system, the lot phone number, and total number of parking spaces at the facility.  
The application does not use real-time information but solely gives users information to 
help them decide where to park. 
Midtown Transportation, part of Midtown Alliance, Atlanta, GA:  The TMA is 
involved in multiple traffic operations including signal coordination planning, traffic 
counts, signal timing, optimizations of timing plans, and traffic control improvements.  
Ozarks Transportation Organization, Springfield, MO: The website homepage 
provides a link to Ozarks' traffic info which redirects users to a webpage, Figure 6, that 
provides traffic camera views and lists current traffic incidents.  The traffic incident 
information is updated every 30 seconds (City of Springfield). 
 56 
 
Figure 6 Ozarks' traffic info (City of Springfield, 2013). 
Pima Association of Governments, Tucson, AZ:  The TMA is involved in 
multiple traffic operations including signal timing, signal coordination planning, 
optimization of timing plans, traffic counts, simulation, and bus priority signals.  The 
TMA tracks performance measurements for signal timing plans to determine quantity of 
service.  The TMA has access to live video through DOT operated cameras and shares 
the video with their users, deliver real-time incident reports to subscribers, and collects 
arterial speed data.  Implementation of the services has resulted in increased travel speeds 
and reduction in traffic congestion and travel time.   
The Presidio Trust, San Francisco, CA: Provides real-time shuttle tracking for its 
free shuttle service, PresidiGo Shuttle.  The shuttle routes and stops are overlaid on 
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Google Maps, shown in Figure 7 below.  The shuttles are marked as a circle containing a 
directional arrow with the shuttle number displayed next to it.  The shuttle icon is green 
while it is in motion and red when stopped. Placing the cursor over the shuttle reveals 
additional information including the shuttle direction, percent full, the next stops, and 
arrival time until the next stops. Placing the cursor over a shuttle stop shows the time till 
next shuttle arrival. 
 
Figure 7 The Presidio Trust's real-time shuttle tracking service (The Presidio Trust, 2013). 
 Transportation Management Association of Chester County, Malvern, PA:  The 
TMA uses performance measurements including on-time performance and ridership data 
to evaluate and assess the performance of vendors.  The TMA has access to traffic 
 58 
cameras owned by the DOT and shares the views with users,  delivers real-time incident 
reports using email, text messaging, and social media, and uses video vehicle detection.   
 The TMA Group, Franklin, TN:  The TMA has access to traffic cameras owned 
by another local agency.  The TMA tracks performance measurements for their services 
to provide metrics to their funders. 
 The Transportation Management Association of San Francisco, San Francisco, 
CA:  The TMA owns and has access to traffic cameras and has a location for users to 
view the video.  The TMA delivers real-time incident reports by email, and has a mobile 
application, m.tmasfconnects.org, that provides traffic incidents, real-time transit options, 
and trip planning services.  
 Transmanage/Bellevue Downtown Association, Bellevue, WA: Has a link to a 
real-time traffic congestion map provided by the City of Bellevue.  The data is collected 
by loop detectors between every 25 to 180 seconds.  The map refreshes every minute, and 
the data is saved and sent to the GIS server (City of Bellevue). 
 Upper Valley TMA, White River Junction, VT:  One of the TMA transit members 
has piloted a rural real-time system in Vermont and New Hampshire. 
5.2 Listserv Response 
The National Center for Transit Research's National TDM and Telework 
Clearinghouse’s Transportation Demand Management Listserv posting resulted in one 
response about Carnegie Mellon's Traffic21 program.  The program helps the 
Southwestern Pennsylvania region receive state and federal funds that are used to deploy 
smart transportation systems. The Traffic21 projects and solutions could be used as 
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guidance for TMOs to implement similar solutions in their area.  Traffic21 is working on 
the following projects listed on their website: 
Cranberry Township: The Township is currently experiencing shifts in traffic 
patterns due to its economic growth.  Traffic21 proposed the solution of using real-time 
traffic camera data to create a model and to use the model to recommend signal timing 
plans and evaluate the impact the new plans on traffic and the environment.  The solution 
also suggests modeling the use of adaptive traffic control signals and analyzing the 
impact of such a system. The results of the study will be used to determine other areas in 
the region that could benefit from a similar solution. 
East Liberty:  There is traffic congestion in the region that is tying up vehicles.  
Traffic21 has determined that adaptive signal control is effective even if only a few 
signals can be made to adjust their timing to meet changing conditions.  The program is 
working on implementing a pilot program that involves nine intersections in East Liberty.  
If the pilot is determined to be successful, then the pilot area will be expanded to include 
more intersections. 
Port Authority bus location:  The Port Authority wanted a no cost way to provide 
bus riders with information about bus arrival times.  Traffic21 suggested that crowd 
sourcing be used to collect the data.  Traffic21 developed a mobile app, Tiramisu, which 
riders can download and run on their phone while riding the bus.  The application shares 
rider GPS location and can provide an estimate of the vehicles occupancy.  The 
application processes the GPS data and generates arrival times for the buses.     
School bus location:  Many students in the region are travelling to school using 
their personal vehicle instead of the school bus which is more energy efficient.  The bus 
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arrival can fluctuate due to traffic which causes riders to have to wait for an unknown 
amount of time sometimes in poor weather conditions.  Traffic21 is developing an 
internet and mobile application that will track school buses in the region and allow riders 
to know with more certainty when the bus will arrive, hopefully increasing bus ridership 
and decreasing single occupant vehicles on the road.   
 Predictive parking system: When visitors drive to Downtown Pittsburgh for 
special events they do not necessarily know where to park and can cause additional traffic 
congestion.  Traffic21 helped supply funding to create an organization, ParkPGH, which 
provides real-time information for eighteen parking garages in the downtown area.  The 
data is displayed on a Google map and can be downloaded as a mobile application.  The 
application also predicts how many spaces will be available in the near future helping 
drivers make a decision on where to park. 
These findings show that the minority of organizations are involved in traffic 
operations.  Of the organizations that are involved in traffic operations multiple provided 
incident alerts, live traffic views, and real-time traffic or shuttle information.   Very few 
of the organizations that are providing traffic operations services and using data on their 
websites aren’t generating the data themselves.   
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CHAPTER 6 
CONCLUSSIONS AND RECOMMENDATIONS 
 
This thesis reviewed the roles that major activity center TMOs have in regional 
transportation, and developed a survey to determine how TMOs are becoming involved 
in real-time operations and control of traffic services.  Organizations were examined for 
their current transportation practices, mobility strategies, and performance measurements.  
As part of a larger UTC project, the BCID has funded the development of a micro-
simulation transportation land use model for the entire district area and wanted to 
research similar activity center efforts elsewhere to assist them during different 
implementation stages of this effort.  The BCID had particular interests in the following 
areas: 
• Facilitating live traffic view at intersections to TMO members 
• Reducing a TMO’s dependence on intersection and driveway intersection officers 
• Developing a transit connection app using route schedules and video 
• Generating incident response alerts  
• Allowing active traffic signal control 
• Predicting traffic congestion based on progression of traffic build up 
 
These areas of interest were the key focus during the literature review, the review 
of organizations’ websites, and the online survey.  While the literature review found very 
little information on these interests the website review found thirteen organizations that 
are involved in similar activities.  Seven of the organizations provided incident alerts to 
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subscribers primarily through emails or their webpage, while one organization also sent 
text message alerts.  Three organizations provided real-time shuttle tracking primarily on 
their websites, but one organization had a mobile application for tracking their shuttles.  
These services generally provided shuttle routes, shuttle location, shuttle direction, stop 
locations, and estimated arrival times.  Multiple organizations provided live views from 
traffic cameras; however almost all of the views came from other sources, usually the 
state or local DOT.  Only one organization had their own webcams broadcasting live 
traffic, but the organization only had a total of two views.  No organizations mentioned 
the use of intersection or driveway intersection officers, or predicting traffic congestion 
based on progression of traffic build up.  While the organizations were not predicting 
traffic congestion themselves, they did provide a Google Maps display with Google 
Traffic enabled showing the local area congestion.  No organization was involved with 
active traffic signal control, but one had implemented a TSP system for its local shuttle 
improving its travel time along the corridor and it’s on time arrival reliability.   
In addition to the website review the survey found other organizations involved in 
traffic and other real-time operations.  Five organizations were involved in traffic 
operations including traffic control improvements, signal timing, signal coordination, 
optimization of timing, traffic counts, travel time collection, safety improvements, 
simulation, and bus priority signaling.  Fourteen organizations had access to live traffic 
views from cameras that were primarily owned by the DOT, only two organizations 
owned their own cameras.  Only one organization had a mobile application that provided 
traffic incidents and real-time transit options.  Five organizations delivered incident 
reports using either email, text messaging, and/or social media.  Sixteen Organizations 
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tracked performance measurements for their services used for reporting and adjusting 
their services to be as efficient as possible.  There were no organizations that mentioned 
being involved in any projects similar to the one proposed by BCID.  
While no TMOs were working on projects similar to BCID’s the Traffic21 
program at Carnegie Mellon is currently working on multiple projects of similar interests.  
The program is using real-time camera data in a local township to create a model that will 
be used to create new signal timing plans for the area and will later be used to model the 
use of adaptive signal control.  Traffic21 is also installing an adaptive signal system in 
another local community that consists of nine intersections.  The adaptive system is 
currently in the pilot phase, but if it is successful more intersections will be added to the 
system.  Traffic21 is working on two different applications for transit, one for school 
buses and one for a regional transit authority.  The case of the regional transit authority is 
interesting because they requested a no cost way to obtain the bus data to generate arrival 
times for the buses.  The result was the mobile app which is used by the riders to provide 
the necessary information.  These are all currently active projects that when completed 
could provide results useful to TMOs wishing to implement similar services. 
Performance measures were researched in addition to transportation practices 
with very few results that related directly to transportation.  In the 2003 TMA survey 
there was no mention of TMAs collecting raw transportation data, such as traffic counts 
or transit boarding, to measure the performance of their systems.  However in the 2009 
TMA survey less than half of the respondents were collecting raw data on their 
transportation system.  Most organizations were using satisfaction surveys to gauge the 
success of their services.  In the 2010 BID survey almost no organizations were using 
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performance measures for the transportation services.  This is most likely due to the fact 
that very few BIDs provided any type of transportation services in their regions.   
While real-time operations have gained momentum with advancements in 
surveillance and control technologies it is likely that almost no other TMOs are involved 
in real-time traffic operations due to the high capital and maintenance costs involved with 
the services.  At least initially local TMOs, such as BCID, could utilize free services 
available, such as Google Traffic and DOT cameras, to provide their region with useful 
transportation information.   For example create an app similar to the one used by Port 
Authority that uses crowd sourcing as a means of free data collection.  TMOs could also 
considering using connected vehicles or other methods to collect travel data at low cost.  
Additional alternatives to reducing congestion, apart from traditional TDM strategies, can 
also be considered.  For example, services such as parking lot information or real-time 
parking data could influence route choices and reduce cruising resulting in decreased 
congestion.  As local TMAs, such as BCID, become increasingly involved in ITS they 
may become a template for other organizations wanting to implement similar systems. 
6.1 Limitations of this Project 
Obtaining a full, comprehensive set of previous data was difficult due to many 
factors.  Most of the literature review came from previous surveys where the participants 
and results varied each time, making it hard to track exact change across TMOs over 
time.  This also limited the comparison for results of the new survey because not all 
participants from the earlier surveys may have participated in the new survey and some of 
the organizations no longer exist.  Additionally, it was difficult to compile a full list of 
TMOs and their contact information.  There was no national directory found for BIDs, so 
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a list had to be compiled with the help of other professionals, resulting in a list that may 
not be all inclusive.  It was also difficult to identify BIDs because they can go by a 
multitude of different names. Also in spite of multiple waves of follow-up 
communication the survey response rate was limited by those who wished to participate 
and those who had the time.   
6.2 Future Work 
Although major activity center TMOs now have the ability to become involved in 
traffic operations-oriented strategies this research indicated that in general, TMOs are not 
offering these services.  With TMO’s generally limited funding additional research 
should be conducted to identify minimal to no cost alternatives that TMOs could use to 
collect regional data.  Additional recommendations can be made for the implementation 
of new real-time operations systems that focus on additional applications and 
organization benefits.  If more TMOs show interest in implementing these services and 
emerging technologies, an organization could volunteer as a test-bed to measure the 
benefits of these services and technologies. 
As part of the larger UTC project, additional recommendations can be made for 
the BCID, and since they are one of the first organizations to actively attempt to assume a 
role in traffic operations, the results of their project should be made available to other 
TMOs.  The BCID may wish to consider creating a performance measurements system 
specifically for their region that could be used as a self-evaluation tool.  The performance 
measurements could help the BCID learn where they could redirect funding to aid in the 
implementation of additional operations services.            
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 Finally, the BCID system should be reviewed in the near future to determine how 
effective the project has been.  The review should consider the benefits gained, 
performance measurements, identify where it has exceeded expectation, and to review the 
areas for improvement.  If the project is considered to be a success, the organization can 
dedicate funding in the future for maintaining and potentially expanding the system.    A 
successful traffic operations related project by BCID could help alleviate traffic 
congestion in the region, reduce the dependence of intersection officers, and lead to 
additional technological improvements that assist commuters and visitors.  In addition 
developments in the area of new technology such as connected vehicles can open up 
potential for a more active role of TMAs in traffic operations. 
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APPENDIX A 
ORGANIZATIONS AND CONTACT INFORMATION 
 
Table 15 TMO websites searched, search result, and their contact information (all information 
procured available on organizations’ websites). *Services provided by outside source. 





































































































































































































Table 15 Continued TMO websites searched, search result, and their contact information. 
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